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data 
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m< /jrf>/j:v^aics:^snTv^sifi*^iiatt<oig^ss 



mm. 

l^^^/v^^^o KU'^^'iry- hi:OP«1twif A* 

(o^^mi-^mm-f-^mm^^xi^^x. 

^ t) iZ^ ^ nfcft ^mffi >'i-l^« L S tbfc 



(3) 

3 

ia*3g 1 1 1 mmmmmmmy- hmm^^^ h y 
iiRjR^ 1 3 1 m^^^^^wf- H sm#^;^ h y 

yi^i/ys^(r>^-V}it> mm^^W. ^^x^\y^-yV^y 20 

^■mu<omu u-</w^m/E u-<;p;c^«i-r 5 ^t-#s 

iis*« 1 8 1 m^mw^mimi^- hsm^a* k 7 40 
^^^m-r ^y'-^mt s^^^/i-^ «r«i^-r ^> jtsiS t 
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4 

tLfcm/E U'-</vi;if£; CfcmjfE u^/v-Sr 6 . 

mmmtmi^-vmM^^^vyi^i:>:^^vt. •^r<oBi 

la*^ 2 4 ] K^gifflj^^y- h sm#^* h ^ 
ift*« 2 5 ] m^wsk^mn. m^i^m^^- v 

mmM^^ hyiyi^::^^(Dy\y-<>'ty-ht<Dm t-tf 
A^titiy^-( y^mtbSL^- h7 vv?>^^ 



(4) 



[f&5^<ot¥ffl^i^aWl 
[0 0 0 1 1 

^^s/irv;j^ (EL) m^^j:^(o. mm\zxoxmmt>^ 

[0 0 0 2] 

?>n/c»gif sialic cxmrnm^^^m^Mm-r^ ^ ^ 

X*>'5 i: V^ 5 ;&XWB7^>r ^ ^ ^ ^ < S^cf 

[0 0 0 31 m&'f^ ^^^^ tmu. ^^elt^^;^* 

I d s =M • C o X • W/L/2 (V 
=M- Cox •W/L/2 (Vw-V 

co^X-^;!?)^^. 50 
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6 



HiSx*>6fji«>. TiJ^T^H'y^-^ hy 
Aytcnt^nxv^-So Tt^'T^^:/-^ h y ^i® 

?55fe-5) icicfcox^jis-r^o coT^x^T'-^ h y i^;^ 
:i^^oWmELT^^;^:/u-me!j;ttf#gl¥8-2 3 4 
6 8 3-^^«lcW^§nx*3*). — lif^^>0^«lHlK«: 
meiC^-To ilj^fi%3fe^^OLED. H— co^j^h^ 
Vv?>^^TFTl. ^-(^»Kh^>^i^;^^TFT2^^ 

^'yirV>^ (EL) ^^Xfe^o ^iaEL^T-Ji^<<7) 

m^m^^t^^hfc^. OLED (^m^^y^^— 

UX^-^:^-— K<^la^^^V^XV^'5o ffiU %3t^^f^ 
i£^-f btiOLEDlcPg^^cOXJi^'cf < . mi'lZ^tl'^M 
S^S^cJ:oX»g^55®J^Bl$tv6t>oxfon^^i:v\ ^ 

v\ (il^cot?i]xii. p^-^- v^/v^coTFT 2coy— ;^ 

^vdd (maimffi) tL. M3t3S^oLED(?);«7y- 

K (^S) f^S*m&(w«Jtt$tt6-*. ry-K (K 

11) f^TFT 2(?D Kl^-f :^t;ig§3|^^HXV^6o N 
^^l^^;Vm(DT¥T 1 tO'/— htt^SiKs c a n iCg^ 
jgE^tt. y-:^fi7^~:^«ad a t a (Cg|JK$tb. YU^ 

:^»»«p^SCRt5TFT 2<oy— htcg^lKSnxv^ 

[0 0 0 4] ®m^«lf^$^67t*J)lC. ^-f. ^B^iSs 
c a n^ilS^ttffit L. -7^— ^«d a t a (C»Sit«^ 

«t#^sc;DS3temxfijjcm$ tb. T F T 2 c7)y- hmfi 

fi-r— i^SffiVwJC— iEc-f-^c ^lEil&s c a n 
m&t'T^t. TFT 1 ^5:^:7 Id/jtt). TFT2f^m^ 
tf^j|Cy^->5'|&d a t ^t^hm^m^iXht^^ TFT2(0 

hm{ifi«:l#^SCJc:J:oXS^tr»l*Six^o T 

FT2Sr^M.X^3te*^OLEDtw«S[n6m^S(^x TF 
T2(Dy- h/y-:^P0imBEV g s CljSC/cflS^/^l?. 
^3fe^T-0 L E D*iT F T 2 ^iloX^i^^? tt^mSttS 

[00 0 5] $X. TFT 2.<DVU^ ly/y — ^f^\Z.^ 

ibmsExfcSo TFT2d5«asiffl«cxibf^i-«>t><o^-t* 

-5^. I d s ri£ilT<^*X^S*x«)o 

g s -V t h) 2 
t h) 2 ... (1) 
Co x= £ 0 • £ r/d • • (2) 
(1) ^C&t/ (2) V t hIiTFT 2(?)BafflS:^ 



(5) 



[0 0 0 61 (1) ^t;ij:ntf. mm^m^ii^ts^miiLv 

wiCjzoT I d s ^mmx*^. LX^^^^OL 

ED<7)j®S«:ffl«Ni"C^5c<^ic/.c6« c::t% TFT2 
^?p^Sc{-*5v>xt:i I d s nv g s <D^\^xoxmm^ 

ib^ OLED<D«ptttfe>o#(rJ:t) Vd s;d5^t(iLT 

[0 0 0 7] ±«EUfcJ:9i-. ig6lC:^Lfcpj^(7)[HlK 
e>tl.6*T*— ^3gi^^^>'l^ (— :7U~i^) (DHs OLE 

m^^NTscmm^9^oiiiy\^-M.mM) xmm2 

5 ^3^^-r6fc«)CD^^IS s c a n 1 s c a n N 

w) -^^jt^y^-^J^ISd a t a i^jOS"^ h ]) ^ 
$ttXV>5o ^Stilft s c a n 1 7!?M scan Nf^^^^ 
^®b[E]K2 1 iCg^jjg^ne— ^lld a t afiT^ 

-^mmm^^2 2{cmf[^^tiho M^mmmm&2 1 

tCjzoTjfeffijfts can ITb^s c a nNSr«g»:5SRU 

/j:;65^. y^-^mmW}^&2 2i;ii;o-Cx-^)^d a t 

[0 0 0 8] 

M#ffiEL7=^^^:/l^-<tw4b^v^-c^i> Igib^^irL-C- 40 

mc^y:^^^^\'^'^^^MLTYT (Thin F i 
Im Transistor. SJM h 7 ^^i^^ tJ') 

6 C ;55iti4«j^S* TFT d^^j ^ $ ^> 50 
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So ^w^;65^ TFT<D?|^^|C^ffi$nST^/V>^T^ 
^ T F T O f> o t # V > C ^ j5 S ftj ^ tt T V N 

•t'5^<^iilSL<. 3}?y v-y =i^^(7)^s>fbc>^^^>iss« 

[0 0 0 9] CCOjgm. |5l-S«_blCJ^^LfcTFTX- 
t>. .-?:(^)V t h (Bim) dSlimi-cfcoXlSHinV, 

(1) ^\Z^oX. OLEDiC«ix6«atI d sfi®^ 

m (1) ^<7>#^^7;^— tJ'otf e>o#^cov^x^>l^«</) 
y hu. :h^\^^nmff«m^xoxh^i>m]&n^m-ri> 
5s^i-^#7&^i-<:>v>T. mshm\^ (1) 

J: o r^-f 6 T F T«Fttoa^^>fl:lcov> 

5o OLED^®i!l-r6TFT(C«£tt61^:/;^I^ 
[0 0 10] 

m-ram^m^^±^\^xmi^v'-^m\^^i^-r^mu 
x^^'r^mmmmm(Dm^m^i:-^tfmm(Dmm t ^ 



(6) 



friasfiJi^'J^- Ht-^.i^^-^/i^'^^'^s^i^^i^^- 
fimm-^m^^^x:^\y:yv^y-m^^m^\^. 

K y Vv^x^ K u>r i^t^— h i: (Df^lt- 40 
If A$Jxfc>^^ 5/^ffiJfei&y- hM«;*5a:^ h7:^v^x 

y^^^y^mmm^y-hmm^^^j^hyi^i^y^^n. 
y- hSS*Sb*h7>'^^;^^oy- h&o^cix(-SiS 
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60 »^L.<fi. ffllSigSbffiJfel^y-hSJS^^mh^ 
>- v?;^ tJ^&t/^^ffiJfa^y- hmm^^^ Vy^y^yy^^ 

# $ (n^^WSVky'- ^ ms^^-^ :ih\z.^^ x'^^^. 

±iax*cfc:y-- h • y-:^H«JEE. ^fci^y- hm*k 

VmMM^^Vyy'yy^^^$(. L< li^ixt (^iS'Jtc 
iB^rtgiSt^Stt f5nig^tfeffiiffelS^y--hS!«lfgb* h 7 
-y'yys^hV- hSr*iiffill^^nfc|gftffli»»y- 

i:fciE«iffl«&)fty- hss*a* h 7 v^;^;^ ^ oy- h 
• y-;^PBimffii-m*3L^uv\ ^rai;!. m^^h^m^ 
\t. %\(oi^^m^^oxmn^^^mh.mym^-v 

h y y '^y^^ J: o Xt^- ^ iS t MiRrt SI5;&5 
j^g^y- h^m^^^ h7Vvfx^tcJ:oXBtflB^^ffl 

«feigiy- hsm#$am h^>^v^:5^^oy- h • kw:^ 

^36etw:|b*v>x*imS£<B:co?^X^xe>ix5:i^. Bn*>m 
«E*# j^^ffiXfc -5 C ^ ds* L V ^4#ax*) 60 
[0 0 12] gEl-xfi-<fcJ: 9l-TFT(D#^^ 

i^T^«lffite^y- h^m^^:^ h y >'y^ ^ F T 

1. wmmtmi^-vrnM^^^vyyi^y^^^TFT 

2. Sli^ffltej&y-h®SifS[l*h^>'i^:^iJ'4:TFT 

3. y^ y^mmmi^-vmm^^^vyi^'yy^^^T 

x^WI6Xfc6o *x. TF 

TlJCjK-^-ft^mSa^: I w. ^CDie;^TFT 1 tc^-f ^> 

y- h • y-;^^mjE«rv g s ^-r^o s#iz.^^riT 

FT4tCj:oXTFT loy- h • K U-T ^^Pal^i^^^c 

ttXV^-5<0X% TFT irit&siffiSc-ei!ift-*-6o 
X. Iwtt. £JlTo*X-^x:5>ixSo 



(7) 
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2 . 



(3) 



11 

I w=/x 1 • Co X 1 • Wl/L 1/2 (Vgs-Vthl) 

crT-#/^7;^-^c^E*ftmi5 (1) 5^(7)©^l:i*T * • y-:^mm&f)^ (3) ^OVg slc-Sci-6cox% T 

I d r vti> OLED^iE^Jlwg^j^^tl.6TFT2|Cj; fiKtJilO, 

I d r v = ^i 2 • Co X 2 • W2/L2/2 (Vgs-Vth2) 2 ... ( 
4) 

^r'Sbf^-f-'Sfc^xT^^^^ft. V d s <^ K u-r >' • V— 10 

I Vd s I > I Vg s-Vth I - (5) 
[0 6l3].CC-C. TFTl^TFT2^fi. ^b^^j:^ 

Idrv/Iw= (W2/L2) / (Wl/Ll) 



O^Co X 1 =Co X 2-efc»9. #lCX^^@e>^^cCV^i5S 
19, V t h 1 =V t h 2 ^%;t^tt6o :L(r>t' 
# (3) ^&t/ (4) *d^ib^:S(-eilT<0^3i5^:d^H . 



:i:Lxmi&:-r^^j^n. (3) ^Rt/ (4) 5^tc:*3V> 

X. Cox, vthoffiSf*:fi. mmu. m^^^s 

(6) ^rt:itlh(r>^<y ^^i^ti:\i^(OX. I d r 

^X-fc-So ^l-Wl=W2, L 1 =L 2 ^IS:^-rKtf> 20 
I d r v/ I w= 1 . 'tti:t>'h I I d r v i>^W^^<0 

mttji^o ■r/.fi:>*>TFT(04#ttf^e>o#(;::J;e>i'. O 

LEDlca^n^igidmMl d r vj^. jEmi^iB^MMl 

[0 0 141 ^^±(Dmz. lE^fflTFT 1(DV thl t 
lEibffiTFT 2(^)V t h 2llS*:6^lw|^— X*>6^x 

TFT*5Sv>|;i(^*iimffi«-S)S^- h(i:*tUT:<;5/ h 

FT 2^tC^#il<^ffilC/i6{^-fT-^6o ^ 30 

?). V t h 1 tv t h 2;DS{g< /^oTb^ 5 

mTj^^i^ti^^^it^tiho tzx\ :^^mxnmz. mm 

mTFT2<DmWJ£V t h 2iimM\HXMJt--th^^F^ 
TFTKDmm&V t h 1 J: /j:e>*v>Sltc:ia:^L 
TV^6o -Wxtf. TFT2(^>5^- h:^L 2<|:TFT 1 O 

^(Oy^x:i±:^^<'7;^-^t^mW}\^Xh. Vth2;65Vt 
10 0 151 

y^^TFTl. ^^E L^^^;5^f5?iC6M3t^^l-SSn 

^mmmsi^mm-i-^mmm hy>i^:^^TFr2<o 

fife. ^l<Ojfe3Sj»s c a nA<omm\ZXoXm^^^t 



- (6) 

>i^;^^TFT 3. 2<D3fe3Sj»s c a nBO^JtBt-i 
oX##)i^^PB^*l-TFT l<7)y- h • KU-'-r>'^S 
#&-r 5/^^ h^>^v>;^^TFT4, TFTlO^y 

O^aC. 2Stt/^^^T-OLED^^^>^5o gllXTF 
T3HNMOS. ^(^flfeO h7>^v^^^«PMOSXl» 

Xfc^i^MlJl^^V^ ^SCfi. ^<D— :^(^i^^^TFT 

1 (D^- b\zmm^th. mij(Di^^nv d d (mum 
m »;ig&jB!$ti.Tv^6d^ Vd dici5se>-fttic<7)^^m 

[0 0 161 5fe 
SElSs c a nARtfs c a n B ^fmcmVa- h M^^m 

se I Yri:±^\^xmi^f-^^d a t a td^^j^-T^mw 

aiCSSr-^tfT^-^jSfgfblelK^. «-3fe3Si»s can 
A, scan B&t/^-x — ^Md a t a CO^S^^SFRiCK^ 

IgibMco^3tS^o LED ^^t^M^(r>mM t ^m^x 

^2E*as c a nA^m^^tltc^^my^-^^d a t a 

/x-^^-r^mmmm^^m^jitm^o l e DtcsE-t-iga 

v?:^^TFT3d^f>/j!6o Wia^SlSR5f^. ^—h. V- 

^^TFTli:. ^(^y- hiwg^ifSEU^tSSC ir^-^A/ 
t?v>5o ^«ffi»Kh7Vi^;^^TFTl«. SA^Jw 

m^mnmb ^ i^i^:^^ TF T ICO h^^-^^t^— ht 



(8) 
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m^mm mmmmm b ^ >^>?;^ ^ t f t i<7) k i^-r 

^«Kh7>'v^;^^5'TFT4(l. m/El^^>'i^*:^*Clc 
»<^-f-5^lwffi»r$n. ^lfefflSll^h^vi^:^^TFT 
1 (^^- hRt/mi;ii*J^ Ufc^fiC «rT F T 1 CO K u 

[0 0 17] MIEIEttafi. y-h. Ku--^:/. 10 

FT2S:-&^T-V>So ^ttffi»ffih7>^i^;^<5^TFT2 

^TFTlO-y-h^ h^>'i>;^^TFT2 

^OLEDI^ki-o 
[O 0 1 8] :*:^0^(7)4^e!t*«<b UT. 

Slffi»JK»>7Vi^;^^TFT i<7)Hm/£J; t)(£< 

hgjjsTFT 1 oy- hSJ: »9M< 

j^d^iU^l^-CMJS-r^TFT loy— hte^^i:'P»< 

/^e><CV^J;5l-^^l-Xt>B:V\ fe6V^^l. TFT2 30 

<b/j:v>:^lc:^^LXi.J:v\ {Kl::. TFT1^tft2 

fcmnm h ^ i^z^:^ ^ <^y— h J3:;j?7 y h :r:7 u-</K7)^s 
^m/EjJ^RI^jn^ne^. TFT iRt/TFT 2flS*^ 

t ;SS ^ :/ n -fe ^ 7« - ^ O e> o # d5 t) . 
T F T 1 (OmmS-X t) T F T 2 OgimJE;ii5ig;< 

T* 1 u 5/ 3 /W K u-^/i^coglii^SKji^^ibffi T F 

herd^sn-So :^^mxn. TFT2<^y- 

X-^SlLTt. TFT2<^BaSffid5TFTl<OHSlE<t 

[0 0 191 ia2«. aiah7^^v?:^^5^<??y- hsl^ 



2<7>y— hS«rTFTl<75y— hS<t 0 t>fi< UTV^ 
60 m^ff. TFT loy- hg;02 7 /imOiS^. TF 

T2(Dy-h:^«rl 0MmmSl:i-r6o TFTKD^- 

bmm'^^^^i-^^^mi$,A\zm'r^-:^. tft2(d 

y-h:S;5>«)»J®«cBirjR-t-6«(c:LTt>fi:V^ ;::ixl- 

TFT2lC*5Jt^^^-Y^>'^3a*<^ffl5^J-r^^^ 

d5x#6i!<i:t>l-. ^cD^iblc:J:6Bi 

sffii£««rfli»m«e-cfcSo «±iwctt). TFT2i-«tt 

[0 0 2 0] lasfl. mi\^^\^itmB^^(DmWaWiS: 
OLEDibTFT 2(D;9^^^bXV^6o OLEDfl. S: 

1 o . #«E LS 1 1 &t;^sw«ffi 1 2 ^stmsjcs 

:j3L/ct><^?X*5-5o ^ttm*§il OllM^I*lw55^flflbX^b*t) 
OLEDCOry- LXi»tB-r6. iSWmffil.2(lffl 
lRrax*jl«j!S§tLX*5t). OLED(^:;?7y-KtbX 

latg-r^o EP-^s mmmmi 2 tim ^omMm^i v d a 

lc:*ii^J^^;h,Xl^6o #^E Lg 1 1 fl0tJ;ttfiE7L^ 

1 0(D_htc:iE7Ltfei^^^ UXD i a my n e ^^^U. 
^(7)_hlc:m^^it^i: UXA 1 q Strmmi^. lElw^cO 

±(c:;&y-K (m^iixms) ^ ux^tg-fsse^mffi 

1 2«:AfeM-r6o f^. A 1 q 3fl. 8-h y d r o X y 
quinoline aluminu UXV"* 

fjiW i^^d^Sffi^^W-rsoLEDory— K>/;try>- 
OLEDO»!if^(:3:. lEim^mt^h^?<^titiJElLtm. 
[00 2 1] TFT2W:;«f7;^«;i^e>^J^eS«l 

T^y- h*feiRM3 i:. coy- hJteJ&J^a^r^M^xy- 
hmS 2 <7>±:&tcifitaP>ixfciftSt{*:«M4 ^ d^e>>^i6o 
Ca)4^»flc»ffi4W:«;trf^iiS^0v^y =i 

TFT 2flOLEDic:#t^$tlSll;^<^jlKi:^jr6 
y->^S. f^-r^>'^ChSa^Ku>r >'D€rM;tXV^6o 

^^^ywch«Tsy-HSffi2oca±icfire-rso c 
<DJj^ h Ay>- hPit<7:)T F T 2 ^\^^^^ 
B^ixx^it). -t<o±i-*iy-^mS6&t/ Ku-f^^m 
ffi7;!isj^^snxv^6. z.i^.h<o±\z.Ym\<r>mm^&m8: 

9^^^UXMKEUyclOLED*5^JK^ttXV^-5o ^j:^b\ 
BlaoeaxriTFT 2 0 K W^^l-OLEDcOTy — K 



(9) 
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SrS^JK-rS^. TFT2 t LTP^ir^/^^Mh^VC;? 
[0 0 2 2] TFT 20y- hSLJiTFT 1 

V^6o i^-SV^fl. TFT 2<Dy- h^^^3<Off;2f d 4r 
T F T 1 oy- YtmM<nm^^^ "9 t:^^ < LX txt 

:k^<f£hU±^-ti>o m^\^X^Xn. TFT2(D^ 
^ j^^/v C h lC^*tBi^ I^^A LT Sim/E t 

[0 0 2 3] E!4^#R^LX. HI 1 UfciU^ 

fi® 1 COj^^i^ s c a n A. ^2 O^B^IS s c a n B ^ 

s c a nB^S51^^>'^^ LXV^So i^^^Slft^^jlS^ 
StLfcttffiX-7^-i^'j»d a t a lcSi5ft®CS$rS^jKi-6 

T F T 1 cfcm-^mss I w 

^m«Ej!ilX*fe5o TFT10>/-h- KU-< 

:/rBl T F T 4 J: o r m^«) $ V ^ 6 CO 

(5) TFT lli^fPS«cXibf^*f 

o-c. ^(7)^-h • y-;:^iffljcri (3) ^x^;te>tt5 

®EV g s t^^T^o scan A. scanB^ 

/vi: UXTFT4<^o f f C4x(Cj:oXV 
g s dS^SCic:J:oX^t*Six6o ?fe(-scanA^S 

u^/McLXo f fii^mt-r^^tizx*). mmm&t 

y'-^md a t a ^ ;!)5^^6^t:ij£»T$ ttS(?DX% ^coS 30 
liT^— ^j|*d a t a S:^M^XSiJO®S-^<^»#j^^^?T 

. u^/i^t LXm;^-^'5'r — ^fi. sea nB;&s^il»^<![: 

v\ TFT 2nrFT 1 1^- hRny—:^t>^m^m 
$tix*5t). Ti^o^ic/h^/^ij^rtSPicjfig^bXJi^fig^ 

nXV^-5<^X% TFT2J5S|SSIg|«X•ttf^bXV^i^f^. 
TFT2^mtl^MMlt (4) ^X#;t^tt> m^i^-T 
/jii:>t>OLEDtwiffin6ig«im«f£l d r V ^n^So TF 40 

T 2^mommxmv\F^'^^>\^n. oLEDx^<omiEK^ 

T^%«:l-X^?^j^^b^ (5) ^i)>^^-r^Xo. 

aimffisr V d d tc-^xnt^&v\ 
(0 0 2 4] men. hkoii^ihik^-^ by 5/^:^1* 

ictfte^-T'Sp ife-f. ^a;^^- h>'^>'V;^ (VSP) 
•7 K \^i>y^df^^ts1e^MWm^A2 l ^(^C< i^:7 
h uv^;^^*^tf3feS»®ib0KB 2 3tcA;^$*xSo 
^t^^SbUJ^A 2 1 , j^^^SjlelKB 2 3 flV S P 
4r§ltfcS. g[S:^^DS^^ (VCKA, VCKB) 50 



M UX^n^'tt® 1 O^SiSI scanAl'-scanA 
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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably and accurately 
supply desired current to a light emitting element of 
each pixel and to suppress the current leak 
independently of characteristic dispersion of an active 
element inside the pixel exists. 

SOLUTION: Each pixel consists of a receiving transistor 
TFT3 which takes in a signal current Iw from a data line 
data when a scanning line scanA is selected, a 
converting transistor TFT1 which temporarily converts 
the current level of the taken in signal current Iw to a 
voltage level and holds it, and a driving transistor TFT2 
which provides a flow of driving current having a current 
level corresponding to the held voltage level to a light 
emitting element OLED. The TFT1 provides a flow of the 
current Iw taken in by the TFT3 to its own channel to 
generate a converted voltage level at its own gate and a 
capacitor C holds the voltage level generated at the gate 
of the TFT1. The TFT2 makes a driving current having a 
current level corresponding to the voltage level held in 

the capacitor C flow through the element OLED. Note that the threshold voltage of the 
set so that the voltage dose not become lower than the threshold voltage of the TFT1 
suppress leak current 
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4) DISPLAY DEVICE 

7)Abstract: 

ROBLEM TO BE SOLVED: To stably and accurately supply desired 
irrent to a light emitting element of each pixel and to suppress the 
irrent leak independently of characteristic dispersion of an active element 
side the pixel exists. 

DLUTION: Each pixel consists of a receiving transistor TFT3 which takes 
a signal current Iw from a data line data when a scanning line scanA is 
lected. a converting transistor TFT1 which temporarily converts the 
irrent level of the taken in signal current Iw to a voltage level and holds 
and a driving transistor TFT2 which provides a flow of driving current 
iving a current level corresponding to the held voltage level to a light 
flitting element OLED. The TFT1 provides a flow of the current Iw taken 
by the TFT3 to its own channel to generate a converted voltage level at ccai«r 
; own gate and a capacitor C holds the voltage level generated at the 
ite of the TFT1. The TFT2 makes a driving current having a current level 
irresponding to the voltage level held in the capacitor C flow through the 
sment OLED. Note that the threshold voltage of the TFT2 is set so that 
e voltage dose not become lower than the threshold voltage of the TFT1 
suppress leak current. 
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.AIMS 



laim(s)] 

laim 1] Display equipped with two or more pixels which contain the current drive type light emitting device which 
lits light in response to supply of drive current while being allotted to the intersection of the data-line drive circuit 
ntaining the current source which generates the signal cvirrent which has the scanning-line drive circuit which is 
aracterized by providing the following, and which chooses the scanning line one by one, and the cxirrent level 
wording to brightness information, and is serially supplied to the data line, and the each scanning line and each data 
e The pixel concemed is accession department which incorporates the signal current from the data line concerned 
len the scanning line concemed is chosen. The transducer which once changes the current level of the incorporated 
5nal current into a voltage level, and holds it The aforementioned transducer is the insulated-gate type field-effect 
nsistor for conversion equipped with the gate, the source, the drain, and the channel including the mechanical 
mponent which passes the drive cxirrent which has the current level according to the held voltage level to the light 
litting device concemed. The capacity linked to this gate is included, the aforementioned insulated-gate type field- 
feet transistor for conversion makes this gate generate the voltage level which passed the signal current incorporated 
this accession department to this channel, and was changed, the aforementioned capacity holds the voltage level 
Dduced to this gate, and the aforementioned mechanical component is the gate, a drain, the source, and a channel, 
laim 2] The aforementioned insulated-gate type field-effect transistor for a drive is display according to claim 1 set up 
that the gate length may not become shorter than the gate length of the insulated-gate type field-effect transistor for 
nversion which corresponds within a pixel. 

laim 3] The aforementioned insulated-gate type field-effect transistor for a drive is display according to claim 1 set up 
that the gate insulator layer may not become thinner than the gate insulator layer of the insulated-gate type field- 
feet transistor for conversion which corresponds within a pixel. 

laim 4] The aforementioned insulated-gate type field-effect transistor for a drive is display according to claim 1 set up 
that it may not become lower than the threshold voltage of the insulated-gate type field-effect transistor for 
nversion to which the high imptirity concentration injected into a channel is adjusted, and the threshold voltage 
rresponds within a pixel. 

laim 5] The aforementioned insulated-gate type field-effect transistor for a drive is display according to claim 1 which 
sses the drive current according to the difference of the voltage level and threshold voltage which operated by the 
turation region and were impressed to the gate to this light emitting device. 

laim 6] Display according to claim 1 with which the gate of the aforementioned insulated-gate type field-effect 
insistor for conversion and the gate of the aforementioned insulated-gate type field-effect transistor for a drive are 
rectly connected, constitute current Miller circuit, and it was made for the current level of the signal current and the 
rrent level of drive current to serve as proportionality. 

laim 7] The aforementioned transducer contains the insulated-gate type field-effect transistor for a switch inserted 
tween the drain of this insulated-gate type field-effect transistor for conversion, and the gate. This insulated-gate type 
;ld-effect transistor for a switch While flowing when changing the current level of the signal cxirrent into a voltage 
/el, connecting electrically the drain and the gate of this insulated-gate type field-effect transistor for conversion and 
iking the gate produce the voltage level on the basis of the source This insulated-gate type field-effect transistor for a 
'itch is display given in claim 1 written which separates from a drain this capacity that it was intercepted when 
Iding a voltage level in this capacity, and was coimected to the gate of this insulated-gate type field-effect transistor 
r conversion, and this. 

Haim 8] The aforementioned light emitting device is display according to claim 1 which uses organic 
5Ctroluminescent element. 

:iaim 9] The aforementioned insulated-gate type field-effect transistor for a drive and the insulated-gate type field- 
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feet transistor for conversion are display according to claim 1 which is the TFT which formed the sovtrce, the drain, 
xi the channel by the polycrystal semiconductor thin film. 

laim 10] The pixel circuit which drives the current drive type light emitting deyice which is allotted to the intersection 
the data line which supplies the signal current of current level according to brightness information characterized by 
3viding the following, and the scanning line which supplies a selection pulse, and emits Hght by drive current 
xession department which answers a selection pulse from this scanning line, and incorporates flie signal current from 
s data line The transducer which once changes the current level of the incorporated signal current into a voltage level, 
d holds it The aforementioned transducer is the insulated-gate type field-effect transistor for conversion eqiiipped with 
5 gate, the source, the drain, and the channel including the mechanical component which passes the drive current 
lich has the current level according to the held voltage level to the light emitting device concerned. The capacity 
Jced to this gate is included, the aforementioned insulated-gate type field-effect transistor for conversion makes this 
te generate the voltage level which passed the signal current incorporated by this accession department to this 
annel, and was changed, the aforementioned capacity holds the voltage level produced to this gate, and the 
^rementioned mechanical component is the gate, a drain, the source, and a channel. 

laim 1 1] The aforementioned insulated-gate type field-effect transistor for a drive is a pixel circuit according to claim 
set up so that the gate length may not become shorter than the gate length of the insulated-gate type field-effect 
nsistor for conversion. 

laim 12] The aforementioned insulated-gate type field-effect transistor for a drive is a pixel circuit according to claim 
set up so that the gate insulator layer may not become thinner than the gate insulator layer of the insulated-gate type 
;ld-effect transistor for conversion. 

laim 13] The aforementioned insulated-gate type field-effect transistor for a drive is a pixel circuit according to claim 
set up so that the high impxirity concentration injected into a channel may be adjusted and the threshold voltage may 

t become low from the threshold voltage of the insulated-gate type field-effect transistor for conversion. 

laim 14] The aforementioned insulated-gate type field-effect transistor for a drive is a pixel circuit according to claim 
which passes the drive current according to the difference of the voltage level and threshold voltage which operated 
the saturation region and were impressed to the gate to this light emitting device. 

laim 15] The pixel circuit according to claim 10 where the gate of the aforementioned insulated-gate type field-effect 
Bsistor for conversion and the gate of the aforementioned insulated-gate type field-effect transistor for a drive are 
nnected directly, constitute current Miller circuit, and it was made for the current level of the signal current and the 
rrent level of drive current to serve as proportionality. 

laim 16] The aforementioned transducer contains the insulated-gate type field-effect transistor for a switch inserted 
tween the drain of this insulated-gate type field-effect transistor for conversion, and the gate. This insulated-gate type 
:ld-effect transistor for a switch While flowing when changing the current level of the signal current into a voltage 
/el, connecting electrically the drain and the gate of this insulated-gate type field-effect transistor for conversion and 
iking the gate produce the voltage level on the basis of the source This insulated-gate type field-effect transistor for a 
Itch is a pixel circuit given in claim 10 written which separates from a drain this capacity that it was intercepted when 
Iding a voltage level in this capacity, and was connected to the gate of this insulated-gate type field-effect transistor 
r conversion, and this. 

laim 17] The aforementioned light emitting device is a pixel circuit according to claim 10 which uses organic 
jctroluminescent element. 

laim 1 8] The aforementioned insulated-gate type field-effect transistor for a drive and the insulated-gate type field- 
feet transistor for conversion are a pixel circuit according to claim 10 which is the TFT which formed the source, the 
ain, and the channel by the polycrystal semiconductor thin film. 

laim 19] It is the drive method of the light emitting device which the procedure using the insulated-gate type field- 
feet transistor for a drive characterized by to provide the following includes, and this insulated-gate type field-effect 
tnsistor for a drive passes through a channel the drive current which accepts in the gate the voltage level held at this 
pacity, and has the ciirrent level according to it to this light emitting device in this procedure, and sets up so that the 
reshold voltage may become lower than the threshold voltage of the insulated-gate type field-effect transistor for 
nversion as for this insulated-gate type field-effect transistor for a drive. The acceptance procedure of being allotted to 
5 intersection of the data line which supplies the signal current of cxirrent level according to brightness information, 
d the scanning line which supplies a selection pulse, being the drive method of the light emitting device which drives 
s current drive type light emitting device which emits light by drive current, answering a selection pulse from this 
anning line, and incorporating the signal current from this data line The conversion procedure of once changing the 
rrent level of the incorporated signal current into a voltage level, and holding it The aforementioned conversion 
ocedure is the insulated-gate type field-effect transistor for conversion equipped with the gate, the source, the drain. 
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d the channel including the drive procedure of passing the drive current which has the current level according to the 
Id voltage level to the light emitting device concerned. Include the procediire using the capacity linked to this gate, 
s insulated-gate type field-effect transistor for conversion makes this gate generate the voltage level which passed the 
pial current incorporated by this acceptance procedure to this channel, and was changed in this procedxire, the 
)rementioned capacity holds the voltage level produced to this gate, and the aforementioned drive procedure is the 
te, a drain, the source, and a channel. 

laim 20] The aforementioned insulated-gate type field-effect transistor for a drive is the drive method of the light 
litting device according to claim 19 set up so that the gate length may not become shorter than the gate length of the 
mlated-gate type field-effect transistor for conversion. 

laim 21] The aforementioned insulated-gate type field-effect transistor for a drive is the drive method of the light 
litting device according to claim 19 set up so that the gate insulator layer may not become thinner than the gate 
mlator layer of the insulated-gate type field-effect transistor for conversion. 

laim 22] The aforementioned insulated-gate type field-effect transistor for a drive is the drive method of the light 
litting device according to claim 19 set up so that the high impurity concentration injected into a channel may be 
justed and the threshold voltage may not become low from the threshold voltage of the insulated-gate type field-effect 
nsistor for conversion. 

laim 23] This insulated-gate type field-effect transistor for a drive is the drive method of the light emitting device 
wording to claim 19 which passes the drive current according to the difference of the voltage level and threshold 
Itage which operated by the saturation region and were impressed to the gate to this light emitting device, 
laim 24] The drive method of a light emitting device according to claim 19 of the gate of this insulated-gate type 
dd-effect transistor for conversion and the gate of this insulated-gate type field-effect transistor for a drive being 
nnected directly, constituting current Miller circuit, and having made it the current level of the signal current and the 
rrent level of drive current serve as proportionality. 

laim 25] The aforementioned conversion procedure includes the procedure using the insulated-gate type field-effect 
nsistor for a switch inserted between the drain of this insulated-gate type field-effect transistor for conversion, and the 
te, and sets it for this procedure. This insulated-gate type field-effect transistor for a switch It flows, when this 
;ulated-gate type field-effect transistor for conversion changes the current level of the signal current into a voltage 
^el. While connecting electrically the drain and the gate of this insulated-gate type field-effect transistor for 
nversion and making the gate produce the voltage level on the basis of the source This insulated-gate type field-effect 
nsistor for a switch is the drive method of the light emitting device given in claim 19 written which separates from a 
iin this capacity that it was intercepted when holding a voltage level in this capacity, and was connected to the gate of 
s insulated-gate type field-effect transistor for conversion, and this. 

laim 26] The aforementioned light emitting device is the drive method of the light emitting device according to claim 
which uses organic electroluminescent element. 

laim 27] The aforementioned insulated-gate type field-effect transistor for a drive and the insulated-gate type field- 
feet transistor for conversion are the drive method of a light emitting device according to claim 19 using the TFT 
lich formed the source, the drain, and the channel by the polycrystal semiconductor thin film. 



ranslation done.] 



Page 1 of 7 



OTICES * 

•an Patent 0££ice is not responsible for any 
lages caused by tbe use o£ this translation. 

his docxunent has been translated by computer. So the translation may not reflect the original precisely. 
*** shows the word which- can not be translated. 
1 the drawings, any words are not translated. 



TAILED DESCRIPTION 



stalled Description of the Invention] 

letechnical field to which invention belongs] this invention relates to the display equipped with the Hght emitting 
ice by which brightness is controlled by current, such as an organic electroluminescence (EL) element, for every 
el It is related with the so-called active-matrix type image display equipment with which the amount of current 
•plied to a light emitting device is controlled by active elements, such as an insulated gate field effect transistor 
pared in each pixel, in more detail. Furthermore, it is related with the suppression technology of the leakage current 
jub threshold level which flows to an insulated gate field effect transistor in detail. 

jscription of the Prior Art] A picture is displayed by arranging many pixels in in the shape of a matrix, and generally, 
itrolling optical intensity by active-matrix type image display equipment for every pixel according to the given 
ghtness information. When liquid crystal is used as an electrooptic material, the permeability of a pixel changes 
»rding to the voltage written in each pixel. It is the same as that of the case where fimdamental operation uses hquid 
stal also with active-matrix type image display equipment using an organic electroluminescence matenal as an 
ctrooptic material. However, unlike a liquid crystal display, an organic EL display is the so-called spontaneous light 
.e which has a light emitting device in each pixel, and has an advantage, like needlessness and a speed of response 
/e a quick back light with the high visibility of a picture compared with a liquid crystal display. The brightness of 
rh Ught emitting device is controlled by the amount of current. That is, in that a light emitting device is a current dnve 
•e or a current control type, a liquid crystal display etc. is large and it differs. , , , ., 

)03] A passive matrix and an active matrix are possible also for an organic EL display as the dnve method like a 
uid crystal display. Although structure of the former is simple, since realization of a large-sized and high definition 
play is difficult, development of an active matrix is performed briskly. An active matrix is controlled by the active 
ment (generally it may call the TFT which is a kind of an insulated gate field effect transistor, and Following TFT) 
iich prepared the current which flows to the light emitting device prepared in each pixel in the interior of a pixel. The 
>anic EL display of this active matrix is indicated by JP,8-234683,A, and shows the equal circuit for 1 pixel to 
Iwrng 6 . A pixel consists of a light emitting device OLED, first TFT TFTl, second TFT TFT2, and retention volume 
A light emitting device is an organic electroluminescence (EL) element. Since an orgamc EL element has a rectilymg 
tion in many cases, it may be called OLED (organic light emitting diode), and uses the sign of diode as a light 
litting device OLED drawing. However, a light emitting device is not necessarily restricted to OLED, and bnghtness 
ould just be controlled by the amount of current which flows for an element. Moreover, as for a light emitting device, 
ectifying action is not necessarily required. In the example of illustration, the source of P channel type TFT2 is set to 
id (power supply potential), and while the cathode (cathode) of a light emitting device OLED is connected to 
Dunding potential, the anode (anode plate) is connected to the drain of TFT2. On the other hand, the gate of N channel 
DC TFTl is connected to the scanning line scan, the source is connected to data-line data, and the drain is connected to 
2 gate of retention volume C and TFT2. ^ , j • i xr 

004] In order to operate a pixel, first, the scanning line scan is made into a selection state, if the data potential Vw 
aich expresses brightness information to data-line data is impressed, TFTl flows, retention volume C charges or 
scharges and the gate potential of TFT2 is in agreement with the data potential Vw. If the scanning Ime scan is made 
to the state where it does not choose, TFTl is mmed off [ it ], and although TFT2 is electrically separated firorn data- 
le data, the gate potential of TFT2 will be stably held with retention volume C. The current which flows to a light 
nitting device OLED through TFT2 serves as a value according to the gate / voltage Vgs between the sources of TFp, 
id a light emitting device OLED continues emitting light by the brightness according to the amount of current supphed 
rough TFT2. 
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»05] Now, when the current which flows between the drain/source of TFT2 is set to Ids, this is drive current which 

ws to OLED. Ids is expressed with the following formulas when TFT2 shall operate by the saturation region. 

=mu-Cox-W/L / 2(Vgs-Vth) 2 = mu-Cox-W/L / 2(Vw-Vth) 2 - (1) 

X is a gate capacitance per unit area, and is given by the following formulas here. 

x=epsilon 0 and epsilonr/d - (2) 

Vth shows the threshold of TFT2 among a formula and (2) formulas, mu shows the mobility of a carrier, W shows 
innel width, L shows channel length, epsildn 0 shows the dielectric constant of vacuum, epsilonr shows the specific 
luctive capacity of a gate insulator layer, and d is the thickness of a gate insulator layer. 

)06] (1) According to the formula. Ids can be controlled by the potential Vw written in a pixel, and the brightness of a 
ht emitting device OLED can be controlled by it as a result Here, the reason for operating TFT2 by the saturation 
^on is as follows. That is, it is because the drive current Ids of the specified quantity can be passed to OLED even if it 
uiges Vds by property dispersion of OLED, since Ids is controlled only by Vgs in a saturation region and it is not 
Dendent on a drain / voltage Vds between the sources. 

)07] As mentioned above, once it writes in Vw, by the circuitry of the pixel shown in drawing 6 , OLED will continue 
ainescence by fixed brightness between 1 scanning cycles (one frame) until it is rewritten next If a majority of such 
:els are arranged in the shape of a matrix like drawi ng 7 , active-matrix type display can be constituted. As shown in 
iwing 7 , the scanning line scanl for the conventional display choosing a pixel 25 in a predetermined scanning cycle 
r example, frame period according to NTSC specification) or scanN, and data-line data that gives the brigjitness 
brmation (data potential Vw) for driving a pixel 25 are arranged in the shape of a matrix. While the scanning line 
inl or scanN is connected to the scanning-line drive circuit 21 , data-line data is connected to the data-line drive 
cuit 22. A desired picture can be displayed by repeating the writing of Vw from data-line data by the data-line drive 
cuit 22, choosing the scanning line scanl or scanN one by one by the scanning-line drive circuit 21 . With simple 
itrix type display, with the active-matrix type display shown in drawing 7 to emitting Ught only at the moment of 
mg chosen, in order that the light emitting device of each pixel 25 may continue luminescence also for after a write-in 
i, the light emitting device contained in each pixel is compared with a simple matrix type, are points - the level of 
5 drive current of a light emitting device can be lowered ~ and becomes advantageous on a high definition large-sized 
play especially. 

)08] . 
:oblem(s) to be Solved by the Invention] In an active-matrix type organic EL display, although TFT (Thin Film 
ansistor, TFT) generally as an active element formed on the glass substrate is used, this is based on the following 
ison. That is, it is not realistic for the size to become comparatively large-sized on the property in which an organic 
, display is a direct viewing type, and to use a single-crystal-silicon substrate from cost, restrictions of a 
inufacturing facility, etc. for formation of an active element. From this situation, a comparatively large-sized glass 
DStrate is used with an active-matrix type organic EL display, and, usually TFT with comparatively easy forming on it 
an active element is used. However, the amorphous silicon used for formation of TFT and contest polysilicon have 
d crystallinity compared with single crystal silicon, and since the controllability of a conduction mechanism is bad, it 
known that formed TFT has large dispersion in a property. Usually, in forming the polysilicon contest TFT on a 
mparatively large-sized glass substrate especially, in order to avoid problems, such as heat deformation of a glass 
ostrate, although the laser annealing method is used, it is difficult for a big glass substrate to irradiate laser energy 
iformly, and it is not avoided that the state of crystallization of contest polysilicon produces dispersion by the place in 
ubstrate. 

309] Consequently, it is not rare that the Vth (threshold) differs also in TFT formed on the same substrate V or more 
] by the pixel depending on hundreds of mV and the case, either. Although the same signal potential Vw is written in 
a different pixel in this case, as a result of Vth's varying by the pixel, according to (1) formula shown above, the 
rrent Ids which flows to OLED varies greatly for every pixel, at all, from a desired value, cannot bring a shifting 
mlt and cannot expect quality of image high as a display. This can say that the same is said of dispersion in each 
rameter of not only Vth but the carrier mobility mu etc. formulas (1). Moreover, it is not avoided that a certain grade 
anges dispersion in each above-mentioned parameter with not only dispersion between the above pixels but every 
mufacture lot and every product. In such a case, although it is necessary to determine about how the data-line 
■tential Vw should be set up according to completion of each parameter of (1) formula for every product to the current 
5 of the request which should be passed to OLED, about aging of the TFT property it is not only unreal, but produced 
property change of TFT by environmental temperature, and further prolonged use in the mass-production process of 
lisplay, it is very difficult for this to take a cure. About the pixel circuit made in view of the problem above-mentioned 
his invention ], and its drive method, the purpose is not based on property dispersion of the active element inside a 
»tel, but supplies desired current to the li^t emitting device of each pixel stably and correctly, and is to offer the 
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play which can display a picture high-definition as the resuU. The purpose of suppressing the leakage current of the 
)-threshold level which flows to TFT which drives OLED especially, and preventing fine luminescence of a pixel, 
h attaining high-definition image display is carried out. 

'eSs for Solving the Problem] The following meanses were provided in order to attain the above-mentioned purpose, 
mely, the data-line drive circuit containing the current source which this invention generates the signal current which 
5 the scanning-line drive circuit which chooses the scanning line one by one, and the current level according to 
ghtness information, and is serially supplied to the data line. While being allotted to the intersection of each scanning 
e and each data line, it is the display equipped with two or more pixels containing the current drive type light emitting 
Ace which emits li^t in response to supply of drive current, the pixel concerned The accession department which 
»rporates the signal current fi-om the data line concerned when the scanning line concerned is chosen. The transducer 
lich once changes the current level of the incorporated signal current into a voltage level, and holds it, The mechanical 
mponent which passes the drive current which has the current level according to the held voltage level to the light 
litting device concerned is included, the aforementioned transducer The insulated-gate type field-effect transistor for 
aversion equipped with the gate, the source, the drain, and the channel. The capacity linked to this gate is included. 
: aforementioned insulated-gate type field-effect transistor for conversion This gate is made to generate the voltage 
•el which passed the signal current incorporated by this accession department to this channel, and was changed, and 
: aforementioned capacity holds the voltage level produced to this gate, the aforementioned mechanical component 
e insulated-gate type field-effect transistor for a drive equipped with the gate, a drain, the source, and the channel is 
:luded. the aforementioned insulated-gate type field-effect transistor for a drive The drive current which accepts m the 
ie the voltage level held at this capacity, and has the current level according to it is passed to this light emitting device 
ough a channel. The aforementioned insulated-gate type field-effect transistor for a drive is set up so that the 
eshold voltage may not become lower than the threshold voltage of the insulated-gate type field-effect transistor for 
aversion which corresponds within a pixel. Specifically, the aforementioned insulated-gate type field-effect transistor 
• a drive is set up so that the gate length may not become shorter than the gate length of the insulated-gate type field- 
ect transistor for conversion which corresponds within a pixel. Or the aforementioned insulated-gate type field-effect 
nsistor for a drive is set up so that the gate insulator layer may not become thinner than the gate insulator layer of the 
!ulated-gate type field-effect transistor for conversion which corresponds within a pixel. Or the aforementioned 
lulated-gate type field-effect transistor for a drive adjusts the high impurity concentration injected into a channel, and 
s set up so that it may not become lower than the threshold voltage of the insulated-gate type field-effect transistor for 
aversion to which the threshold voltage corresponds within a pixel. Preferably, the aforementioned insulated-gate 
)e field-effect transistor for a drive operates by the saturation region, and passes the drive current according to the 
Terence of the voltage level and threshold voltage which were impressed to the gate to this light emitting device. 
Dreover, the gate of the aforementioned insulated-gate type field-effect transistor for conversion and the gate of the 
>rementioned insulated-gate type field-effect transistor for a drive are connected directly, current Miller circuit is 
nstituted, and it is made for the current level of the signal current and the current level of drive current to serve as 
jportionality. Moreover, the aforementioned transducer contains the insulated-gate type field-effect transistor for a 
itch inserted between the drain of this insulated-gate type field-effect transistor for conversion, and the gate. This 
iulated-gate type field-effect transistor for a switch While flowing when changing the current level of the signal 
rrent into a voltage level, connecting electrically the drain and the gate of this insulated-gate type field-effect 
nsistor for conversion and making the gate produce the voltage level on the basis of the source This insulated-gate 
)e field-effect transistor for a switch is intercepted when holding a voltage level in this capacity, and it separates this 
pacity linked to the gate of this insulated-gate type field-effect transistor for conversion, and this fi-om a drain, 
sferably, the aforementioned light emitting device uses organic electroluminescent element. Preferably, the 
>rementioned insulated-gate type field-effect transistor for a drive and the insulated-gate type field-effect transistor for 
nversion are the TFT which formed the source, the drain, and the channel by the polycrystal semiconductor thin film. 
31 1] The pixel circuit of this invention has the following feature. In the first place, the writing of the brightaess 
formation to a pixel is performed by passing the signal current of the size according to brightoess to the data line, and 
; current produces the voltage between the gate [ between / the source drains of the insulated-gate type field-effect 
insistor for conversion inside a pixel ] sources according to the current level as a result of a flow. The voltage between 
; gate sources produced [ second ] in the above or gate potential was formed in the interior of a pixel, or is held by 
eration of the capacity which exists parasitically, and after a write-in end maintains the level in general during the 
edetermined period. The aforementioned insulated-gate type field-effect transistor for conversion itself [ which was 
nnected to it and the serial ] or it is controlled by the insulated-gate type field-effect transistor for a drive by which 
is independently prepared in the interior of a pixel and common connection was made in this insulated-gate type field- 
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ect transistor for conversion, and the gate, and the current which flows [ third ] to OLED is in general equal to the 
[tage of the insulated-gate type field-effect transistor for conversion which the voltage between the gate sources in the 
je of an OLED drive produced according to the first feature between The data line and the interior of a pixel flow in 
; fourth by the insulated-gate type field-effect transistor for taking in controlled by the 1 st scanning line at the time of 
iting, and between the gate drains of the aforementioned insulated-gate type field-effect transistor for conversion 
meets with it too hastily by the insulated-gate type field-effect transistor for a switch controlled by the 2nd scanning 
e. When it collects above, it is the remarkable feature to be given in the form of current value in the display of this 
'ention to brightness information having been given in the form of a voltage value in the conventional example, i.e., 
it to be a current writing type. 

)12] this invention is not based on property dispersion of TFT, as already stated, but although it aims at passing 
sired current to OLED correctly, the above-mentioned first or the fourth feature explains the reason for the ability to 
ain this purpose below. In addition, TFT3 and the insulated-gate type field-effect transistor for a switch are described 
le insulated-gate type field-effect transistor for conversion / TFTl and the insulated-gate type field-eflFect transistor 
• a drive ] for TFT2 and the insulated-gate type field-effect transistor for taking in as TFT4 below. However, this 
mention is not restricted to TFT (TFT), and its single crystal silicon transistor created by a single-crystal-silicon 
)strate and the SOI substrate is large, and it can adopt it by using an insulated gate field effect transistor as an active 
ment. Now, voltage between the gate sources which produces the signal current passed to TFTl in TFTl as a result 
[ its ] Iw is set to Vgs at the time of the writing of brightness information. Since between the gate drains of TFTl has 
mected too hastily by TFT4 at the time of writing, TFTl operates by the saturation region. Therefore, Iw is given by 
5 following formulas. 

=mu 1, Coxl, and Wl/Ll/2(Vgs-Vthl) 2 - (3) 

the case of the aforementioned (1) formula, the meaning of each parameter applies here. Next, current level will be 
itroUed by TFT2 by which Idrv is connected to OLED and a serial if the current which flows to OLED is set to Idrv. 
this invention, since the voltage between the gate sources is in agreement with Vgs of (3) formulas, if it assumes that 
T2 operates by the saturation region, the following formulas will be realized. 
•v=mu 2, Cox2, and W2/L2/2(Vgs-Vth2) 2 - ( 4) 

the case of the aforementioned (1) formula, the meaning of each parameter applies. In addition, generally the 
nditions for insulated-gate electric field effect type TFT operating by the saturation region are given by the following 
xnulas by making Vds into the voltage between the drain sources. 
'ds|>|Vgs-Vth| - (5) 

)13] Here, since it is approached and formed in the interior of a small pixel, TFTl and TFT2 are profile mul=m\i2 
d Coxl=Cox2, and xmless especially creativity is put, they are considered to be Vthl=Vth2. Then, the following 
•mulas are easily drawn from (3) formulas and (4) formulas at this time. 
■v/Iw=(W2/L2)/(Wl/Ll ) - (6) 

though it is common in (3) formulas and (4) formulas that the value of mu. Cox, and Vth itself vanes for every pixel, 
ery product, and every manufacture lot as for the point which it should be careful of here, since (6) formulas do not 
ntain these parameters, I hear that it is not dependent on these dispersion, and there is a value of Idrv/Iw. If it designs 
th W1=W2 and L1=L2, Idrv/Iw=l, i.e., Iw and Idrv, will become the same value. That is, it is not based on property 
;persion of TFT, but since the drive current Idrv which flows to OLED becomes the same as that of the signal current 
correctly, the luminescence brightness of OLED is correctly controllable as a result. 

D14] since [ as mentioned above, ] Vthl of TFTl for conversion and Vth2 of TFT2 for a drive are fundamentally the 
ne - both TFT - mutual - if the signal level of cut-off level is impressed to the gate in the common potential to boil 
TFTl and TFT2 it must be in both non-switch-on However, Vth2 may become low rather than Vthl according to 
:tors, such as dispersion in a parameter, also within a pixel in fact. At this time, since the leakage current of sub 
eshold level flows to TFT2 for a drive, OLED presents fine luminescence. The contrast of a screen falls by this fine 
ninescence, and a display property is spoiled. Then, especially in this invention, it has set up so that the threshold 
Itage Vth2 of TFT2 for a drive may not become lower than the threshold voltage Vthl of TFTl for conversion which 
rresponds within a pixel. For example, even if it makes gate length L2 of TFT2 longer than the gate length LI of 
Tl and changes the process parameter of such TFT, it is made for Vth2 not to become lower than Vthl . It is possible 
: this to suppress very small current leak. 

315] . _ 

mbodiments of the Invention] Drawing 1 is the example of the pixel circuit by this invention. Others [ transistor / for 
Irive / TFT 2 / which controls the drive current which flows to the light emitting device which this circuit becomes 
)m the transistor TFT 1 for conversion to which the signal current flows, an organic EL element, etc. ], By control of 
2 transistor TFT 3 for taking in which connects or intercepts a pixel circuit and data-line data by control of the 1st 
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inning line scanA, and the 2nd scanning line scanB It consists during a write-in period of the capacity C and the light 
litting device OLED for after a write-in end holding the voltage between the gate sources of the transistors TFT4 and 
Tl for a switch which short-circuit the gate drain of TFTl . Although TFT3 is constituted drawing 1 and the transistor 
NMOS and others is constituted from a PMOS, this needs to be an example and does not necessarily need to be this 
ssage. Although the terminal of one of these is connected to the gate of TFTl and the other-end child is connected to 
Id (power supply potential), fixed potentials not only Vdd but arbitrary are sufficient as capacity C. The cathode 
ithode) of OLED is connected to groxmding potential. 

)16] Tlie display fundamentally applied to this invention is equipped with two or more pixels containing the current 
ve type Hght emitting device OLED which emits light in response to supply of drive current while it is arranged on 
; intersection of the data-line drive circuit containing the current source CS which generates the signal current Iw 
lich has the scanning-line drive circuit which chooses the scanning lines scanA and scanB one by one, and the cvirrent 
'el according to brightness information, and is serially supplied to data-line data, and each scanning lines scanA and 
inB and each data-line data. The pixel concerned shown in drawin g 1 as a feature matter consists of the accession 
partment which incorporates the signal current Iw from the data-line data concerned, a transducer which once changes 
; current level of the incorporated signal current Iw into a voltage level, and holds it, and a mechanical component 
lich passes the drive current which has the current level according to the held voltage level to the light emitting device 
^ED concerned, when the scaiming line scanA concerned is chosen. Specifically, the aforementioned accession 
partment consists of a transistor TFT 3 for taking in. The aforementioned transducer contains the capacity C 
onected with TFT TFTl for conversion equipped with the gate, the source, the drain, and the channel at the gate. TFT 
Tl for conversion makes the gate generate the voltage level which passed to the channel the signal current Iw 
:orporated by accession department, and was changed, and capacity C holds the voltage level produced to the gate, 
rthermore, the aforementioned transducer contains TFT TFT4 for a switch inserted between the drain of TFT TFTl 

• conversion, and the gate. When changing the current level of the signal current Iw into a vohage level, it flows 
ough TFT TFT4 for a switch, and it connects electrically the drain and the gate of TFT TFTl for conversion, and 
ikes the gate of TFTl produce the voltage level on the basis of the source. Moreover, TFT TFT4 for a switch is 
ercepted when holding a voltage level in capacity C, and it separates the capacity C linked to the gate of TFT TFTl 

• conversion, and this from the drain of TFTl . 

)17] Furthermore, the aforementioned mechanical component contains TFT TFT2 for a drive equipped with the gate, 
train, the source, and the channel. TFT TFT2 for a drive passes the drive current which accepts in the gate the voltage 
'el held at capacity C, and has the current level according to it to a light emitting device OLED through a channel, 
e gate of TFT TFTl for conversion and the gate of TFT TFT2 for a drive are connected directly, current Miller circuit 
::onstituted, and it was made for the current level of the signal current Iw and the current level of drive current to 
-ve as proportionality. TFT TFT2 for a drive operates by the saturation region, and passes the drive current according 
the difference of the voltage level and threshold voltage which were impressed to the gate to a Hght emitting device 
.ED. 

)1 8] As a feature matter of this invention, TFT TFT2 for a drive is set up so that the threshold voltage may not 
come lower than the threshold voltage of TFT TFTl for conversion which corresponds within a pixel. Specifically, 
T2 is set up so that the gate length may not become shorter than the gate length of TFTl . Or you may set up TFT2 so 
it the gate insulator layer may not become thinner than the gate insulator layer of TFTl which corresponds witfiin a 
cel. Or TFT2 may adjust the high impurity concentration injected into the channel, and it may set it up so that it may 
t become lower than the threshold voltage of TFTl to which a threshold voltage corresponds within a pixel. As for 
Tl and TFT2, both should be turned off if the signal level of cut-off level is impressed to the gate of both the TFT by 
lich common connection was made when it sets up temporarily so that the threshold voltage of TFTl and TFT2 may 
come the same. However, dispersion in a process parameter is also in a pixel slightly in fact, and the threshold voltage 
TFT2 may become low from the threshold voltage of TFTl . At this time, since the feeble current of sub threshold 
^el flows to TFT2 for a drive, as for OLED, the signal level below cut-off level also fine-emits light, and the contrast 
1 of a screen appears. Then, in this invention, gate length of TFT2 is made longer than the gate length of TFTl. Even 
it changes the process parameter of TFT within a pixel, it is made for the threshold voltage of TFT2 not to become 
ver than the threshold voltage of TFTl by this. 

319] Drawin g 2 is a graph which shows gate-length L of TFT, and the relation of a threshold voltage Vth. In the 
mparatively short short-channel-effect field A, Vth goes up [ gate-length L ] with the increase in gate-length L. On the 
ler hand, in the comparatively big suppression field B, gate-length L is not concerned with gate-length L, but Vth's is 
nultaneously regularity. By this invention, gate length of TFT2 is made longer than the gate length of TFTl using this 
Dperty. For example, when the gate length of TFTl is 7 micrometers, gate length of TFT2 is set to about 10 
crometers. While the gate length of TFTl belongs to the short-channel-efTect field A, you may make it the gate length 
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TT2 belong to the suppression field B. Thereby, while being able to suppress the short channel effect in TFT2, the 
ishold- voltage reduction by change of a process parameter can be suppressed. By the above, the leakage current of 
sub threshold level which flows to TFT2 can be suppressed, fine luminescence of OLED can be suppressed, and it 
contribute to a contrast improvement . ^ • , „ 

201 Drawing 3 expresses typically the cross-section structure of the pixel circuit shown m drawin g 1 . However, m 
er to make illustration easy, only OLED and TFT2 are expressed. OLED piles up a reflector 10, the organic EL layer 
and a transparent electrode 12 in order. Common connection of the transparent electrode 12 which has separated the 
ector 10 for every pixel and functions as an anode of OLED is made between pixels, and it functions as a cathode of 
ED. That is, common connection of the transparent electrode 12 is made at the predetermined power supply potential 
1 The organic EL layer 1 1 serves as a bipolar membrane which piled up for example, the electron hole transportmg 
and the electronic transporting bed. For example, the vacuum evaporationo of the Diamyne is carried out as an 
:tron hole transporting bed on the reflector 10 which functions as an anode (hole-injection electrode), the vacuum 
porationo of Alq3 is carried out as an electronic transporting bed on it, and the transparent electrode 12 which 
ctions as a cathode (electron-injection electrode) on it further is formed. In addition, Alq3 is 8-hydroxy. quinoline 
minum is expressed. OLED which has such a laminated structure is only an example. If the voltage (about lOV) of 
forward direction is impressed between the anode/cathode of OLED which has this composition, pounng of earners, 
h as an electron and an electron hole, will take place, and luminescence will be observed. Operation of OLED is 
isidered to be luminescence by the exciton formed fi-om the electron hole poured in fi-om the electron hole 
isporting bed, and the electron poured in from the electronic transporting bed. 

21] On the other hand, TFT2 consists of the gate electrode 2 formed on the substrate 1 which consists of glass etc., a 
e insulator layer 3 put on the upper surface, and a semiconductor thin film 4 piled up above the gate electrode 2 
3ugh this gate insulator layer 3. This semiconductor thin film 4 consists for example, of a polycrystal silicon thin 
a TFT2 is equipped with Source S, Channel Ch, and Drain D used as the path of the current supplied to OLED. 
annel Ch is exactly located in right above [ of the gate electrode 2 ]. TFT2 of this bottom gate structure is covered 
h the layer insulation film 5, and the source electrode 6 and the drain electrode 7 are formed on it. On these, OLED 
ntioned above through another layer insulation film 9 is formed. In addition, in the example ofdrawingl , m order to 
meet the anode ofOLED to the drain ofTFT2,P channel TFT is used as TFT2. 

i22] Here, gate-length L of TFT2 is set up so that it may become longer than the gate length of TFTl (not shown). Or 
1 may make thickness d of the gate insulator layer 3 of TFT2 larger than the thickness of the gate insulator layer of 
Tl The threshold voltage of TFT goes up, so that the thickness of a gate insulator layer becomes large. Depending 
the case an impurity is alternatively injected into the channel Ch of TFT2, and a threshold voltage may be adjusted, 
lat is necessary is just to dope Impurity P or As alternatively to Channel Ch, in order to shift the threshold voltage to 
enhancement side more in the case ofTFT2ofaP channel. i • j u .o 

)231 Next, with reference to drawing 4 , the drive method of the pixel circuit shown in drawing 1 is explained bnetly. 
St at the time of writing, the 1st scanning line scanA and the 2nd scanning line scanB are made into a selection state, 
the example of drawing 4 , scanA is made into the low and scanB is made into a high level. By connecting a current 
irce CS to data-line data, where both the scanning lines are chosen, the signal current Iw according to bn^tness 
brmation flows to TFTl . A current source CS is a source of a good transformation style controlled according to 
ghtness information. At this time, since it has connected too hastily electrically by TFT4 between the gate drains of 
Tl, (5) formulas are materialized, and TFTl operates by the saturation region. Therefore, between the gate source, 
: voltage Vgs given by (3) formulas arises. Next, scanA and scanB are made into the state where it does not choose. In 
ail, TFT4 is first made into an off state by making scanB into a low. Vgs is held by this with capacity C. Next, smce a 
el circuit and data-line data are electrically intercepted by making scanA into a high level and setting to OFF, the 
iting to another pixel can be performed through data-line data after that. Here, although the data which a current 
orce CS outputs as current level of the signal current need to be effective when scanB is un-choosing, let them after 
It be arbitrary level (for example, write-in data of the following pixel). Since common connection of TFTl, the gate, 
d the source is made [ both ] and TFT2 is approached and formed in the interior of a small pixel, if TFT2 is operating 
the saturation region, the current which flows TFT2 will be given by (4) formulas, and will turn into the drive current 
•v which flows to this, i.e., OLED. What is necessary is just to give sufficient power supply potential to Vdd so that 
I formulas may be materialized in addition even if it takes the voltage drop in OLED into consideration, in order to 
erate TFT2 by the saturation region. 

D24] Drawing 5 is the example of the display which arranged the pixel circuit of drawingl m the shape of a matnx, 
d constituted it. The operation is explained below. First, a perpendicular start pulse (VSP) is inputted into the 
anning-line drive circuit B23 which contains a shift register as well as the scanning-line drive circuit A21 contairiing a 
ift register. The scanning-line drive circuit A21 and the scanning-line drive circuit B23 choose the 1st scanmng hne 
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aAl - scanAN, the 2nd scanning line scanBl - scanBN one by one synchronizing with a perpendicular clock 
:KA, VCKB), respectively, after receiving VSP. Corresponding to each data-line data, the current so\irce CS is 
ned in the data-line drive circuit 22, and the data line is driven on the current level according to brightness 
)nnation. A current source CS consists of voltage / a current conversion circuit of illustration, and outputs the signal 
rent according to the voltage showing brightness information. The signal current flows to the pixel on the selected 
tining line and current writing is performed per scanning line. Each pixel starts luminescence by the intensity 
ording to flie current level. However, VCKA is slighfly delayed by the delay circuit 24 to VCKB. Thereby, as shown 
Irawing 4 , scanB is un-choosing in advance of scanA. 
25] 

feet of the Invention] According to the pixel circuit and its driving method of this invention, it is possible to pass the 
/e current Idrv which is not based on property dispersion of active elements (TFT etc.), but is proportional to the 
lal current Iw correctly from the data line (or correspondence) to current drive type light emitting devices (organic 
element etc.). Since each pixel can be made to emit light by desired brightness correctly by arranging a majority of 
h pixel circuits in the shape of a matrix, it is possible to offer high-definition active-matrix type display. By settmg 
the threshold voltage of TFT for a drive especially, so that it may not become lower than the threshold voltage of 
r for conversion, the leakage current which flows to a light emitting device is suppressed, with fine luminescence of 
ght emitting device is suppressed. It becomes possible to improve the contrast of current drive type display, such as 
organic EL display, and to raise quality of image by this. 
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